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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
generation of a bad smell during the idling of an 
engine without worsening the emission of exhaust 
gas during the starting of a vehicle. 
SOLUTION: In an air-fuel ratio control device for an 
internal combustion engine to control an air-fuel 
mixture air-fuel ratio during the idling of an engine to 
a target value leaner than a theoretical air-fuel ratio, 
the air-fuel ratio control device comprises a deciding 
means (step 203) to decide that an intake air amount 
during the idling of an engine exceeds a given 
amount; and an air-fuel ratio control means (step 
206) to adjust an air-fuel ratio of air-fuel mixture to a 
value richer than a target value when it is decided by 

the deciding means that an intake air amount during the idling of the engine exceeds a 
given amount. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] the gaseous mixture at the time of an engine idle - the time of the inspired air volume at 
the time of an engine idle being judged [ more ] than the specified quantity in the air-fuel ratio 
control system of the internal combustion engine which controls an air-fuel ratio to desired value 
[ Lean / theoretical air fuel ratio ] by decision means to judge that there is more inspired air volume 
at the time of an engine idle than the specified quantity, and said decision means - gaseous mixture - 
- the air-fuel ratio control system of the internal combustion engine characterized by to provide an 
Air Fuel Ratio Control means to make an air-fuel ratio rich from said desired value. 
[Claim 2] Said decision means is the air-fuel ratio control system of the internal combustion engine 
according to claim 1 characterized by judging that there is more inspired air volume at the time of an 
engine idle than the specified quantity based on the operating state of engine auxiliary machinery 
[Claim 3] Said decision means has the bundle handshaking stage which grasps the inspired air 
volume at the time of an engine idle. Said Air Fuel Ratio Control means It has a modification means 
to change extent of said rich-izing according to the inspired air volume at the time of the engine idle 
grasped by said bundle handshaking stage, extent of rich-izing changed by said modification means 
when the inspired air volume at the time of an engine idle was judged [ more ] by said decision 
means than the specified quantity - being based - gaseous mixture ~ the air-fuel ratio control 
system of the internal combustion engine according to claim 1 characterized by making an air-fuel 
ratio rich from said desired value. " 
[Claim 4] the gaseous mixture at the time of an engine idle ~ the air-fuel ratio control system of the 
internal combustion engine which controls an air-fuel ratio to desired value [ Lean / theoretical air 
fuel ratio ] - setting - the time of an engine idle ~ gaseous mixture - the air-fuel ratio control 
system of the internal combustion engine characterized by providing an Air Fuel Ratio Control 
means to make an air-fuel ratio rich from said desired value, and changing extent of said rich-izing 
according to the inspired-air- volume addition value at the time of an engine idle. 
[Claim 5] the gaseous mixture at the time of an engine idle » when the inspired air volume at the 
time of an engine idle is judged [ more ] than the specified quantity in the air-fuel ratio control 
system of the internal combustion engine which controls an air-fuel ratio to desired value [ Lean / 
theoretical air fuel ratio ] by decision means judge that there is more inspired air volume at the time 
of an engine idle than the specified quantity, and said decision means, until it carries out setup-time 
progress from the time of engine start - gaseous mixture - the air-fuel ratio control system of the 
internal combustion engine characterized by to provide an Air Fuel Ratio Control means make an 
air-fuel ratio rich from theoretical air fuel ratio. 

[Claim 6] Said decision means is the air-fuel ratio control system of the internal combustion engine 
according to claim 5 characterized by judging that there is more inspired air volume at the time of an 
engine idle than the specified quantity based on the operating state of engine auxiliary machinery 
[Claim 7] Said decision means has the bundle handshaking stage which grasps the inspired air 
volume at the time of an engine idle. Said Air Fuel Ratio Control means It has a modification means 
to change at least extent of said rich-izing, and one side of said setup time according to the inspired 
air volume at the time of the engine idle grasped by said bundle handshaking stage When the 
inspired air volume at the time of an engine idle is judged [ more ] by said decision means than the 
specified quantity at least one side of the extent of rich-izing and the setup time which were changed 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipd... 5/22/2007 



J.P,09-303182,A [CLAIMS] 



Page 2 of 2 



by said modification means -- being based -- gaseous mixture -- the air-fuel ratio control system of 
the internal combustion engine according to claim 5 characterized by making an air-fuel ratio rich 
from theoretical air fuel ratio. 

[Claim 8] the gaseous mixture at the time of an engine idle - until it carries out setup-time progress 
from the time of engine start in the air-fuel ratio control system of the internal combustion engine 
which controls an air-fuel ratio to desired value [ Lean / theoretical air fuel ratio ] - gaseous mixture 
- the air-fuel ratio control system of the internal combustion engine characterized by providing an 
Air Fuel Ratio Control means to make an air-fuel ratio rich from theoretical air fuel ratio, and 
changing at least extent of said rich-izing, and one side of said setup time according to the inspired- 
air- volume addition value at the time of an engine idle. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an internal combustion engine's air-fuel ratio 

control system. 

[0002] 

[Description of the Prior Art] While usually oxidizing the hydrocarbon and carbon monoxide which 
are an injurious ingredient in exhaust gas, the three way catalytic converter which returns nitrogen 
oxides and is changed into a harmless component is arranged at an internal combustion engine's 
exhaust air system. Above-mentioned oxidation and an above-mentioned reduction operation are 
performed good, and such a three way catalytic converter can purify an injurious ingredient, when 
exhaust gas is theoretical air fuel ratio. Here, a three way catalytic converter is 02 which stores 
excessive oxygen to air-fuel ratio fluctuation of exhaust gas when exhaust gas becomes Lean from 
theoretical air fuel ratio, emits the stored oxygen when exhaust gas becomes rich from theoretical air 
fuel ratio, and always maintains exhaust gas near the theoretical air fuel ratio. It has storage capacity. 

[0003] By the way, a three way catalytic converter is high temperature, and when exhaust gas is 
more rich than theoretical air fuel ratio, a hydrogen sulfide is generated in a three way catalytic 
converter. Although a hydrogen sulfide is a gas which has an offensive odor, is emitted into 
atmospheric air during car transit and does not pose a problem, it flows into in the car during a car 
halt, and gives an operator displeasure, in order to prevent this - JP,62-135626,A -- the time of a car 
halt, i.e., an engine idle, - gaseous mixture - Air Fuel Ratio Control which controls an air-fuel ratio 
to desired value [ Lean / theoretical air fuel ratio ] is indicated 
[0004] 

[Problem(s) to be Solved by the Invention] However, if the air-conditioner etc. is used into the 
engine idle, in order to raise an output with the increment in an auxiliary machinery load, inspired air 
volume will be increased, this time ~ the above-mentioned conventional technique ~ gaseous 
mixture - the amount [ in / in connection with the increment in inspired air volume / since an air- 
fuel ratio is controlled by the above-mentioned desired value / a three way catalytic converter ] of 
surplus oxygen ~ very much - increasing - a three way catalytic converter - 02 A lot of oxygen 
near the threshold value of storage capacity is stored, thereby - the time of car start - setting - 
gaseous mixture - although an air-fuel ratio is controlled by theoretical air fuel ratio - gaseous 
mixture ~ if an air-fuel ratio becomes Lean, in a three way catalytic converter, excessive oxygen 
cannot be stored but a reduction operation becomes inactive, and it will be discharged in atmospheric 
air, without purifying nitrogen oxides not much, and exhaust air emission will be worsened 
considerably. 

[0005] Therefore, the purpose of this invention is offering the air-fuel ratio control system of the 
internal combustion engine which can prevent the offensive odor at the time of an engine idle 
without worsening the exhaust air emission at the time of car start 
[0006] 

[Means for Solving the Problem] the air-fuel ratio control system of the internal combustion engine 
by this invention according to claim 1 - the gaseous mixture at the time of an engine idle - the time 
of the inspired air volume at the time of an engine idle being judged [ more ] than the specified 
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quantity in the air-fuel ratio control system of the internal combustion engine which controls an air- 
fuel ratio to desired value [ Lean / theoretical air fuel ratio ] by decision means judge that there is 
more inspired air volume at the time of an engine idle than the specified quantity, and said decision 
means - gaseous mixture - it is characterized by to provide an Air Fuel Ratio Control means make 
an air-fuel ratio rich from said desired value. 

[0007] Moreover, the air-fuel ratio control system of the internal combustion engine by this 
invention according to claim 2 is characterized by said decision means judging that there is more 
inspired air volume at the time of an engine idle than the specified quantity based on the operating 
state of engine auxiliary machinery in the air-fuel ratio control system of an internal combustion 
engine according to claim 1 . 

[0008] Moreover, the air-fuel ratio control system of the internal combustion engine by this 
invention according to claim 3 In the air-fuel ratio control system of an internal combustion engine 
according to claim 1 said decision means It has the bundle handshaking stage which grasps the 
inspired air volume at the time of an engine idle. Said Air Fuel Ratio Control means It has a 
modification means to change extent of said rich-izing according to the inspired air volume at the 
time of the engine idle grasped by said bundle handshaking stage, extent of rich-izing changed by 
said modification means when the inspired air volume at the time of an engine idle was judged 
[ more ] by said decision means than the specified quantity ~ being based - gaseous mixture - it is 
characterized by making an air-fuel ratio rich from said desired value. 

[0009] moreover, the air-fuel ratio control system of the internal combustion engine by this invention 
according to claim 4 - the gaseous mixture at the time of an engine idle - the air-fuel ratio control 
system of the internal combustion engine which controls an air-fuel ratio to desired value [ Lean / 
theoretical air fuel ratio ] - setting - the time of an engine idle - gaseous mixture - an Air Fuel 
Ratio Control means to make an air-fuel ratio rich from said desired value is provided, and it is 
characterized by changing extent of said rich-izing according to the inspired-air-volume addition 
value at the time of an engine idle. 

[0010] Moreover, the air-fuel ratio control system of the internal combustion engine by this 
invention according to claim 5 In the air-fuel ratio control system of the internal combustion engine 
which controls an air-fuel ratio to desired value [ Lean / theoretical air fuel ratio ] the gaseous 
mixture at the time of an engine idle - When the inspired air volume at the time of an engine idle is 
judged [ more ] than the specified quantity by decision means to judge that there is more inspired air 
volume at the time of an engine idle than the specified quantity, and said decision means until it 
carries out setup-time progress from the time of engine start ~ gaseous mixture - it is characterized 
by providing an Air Fuel Ratio Control means to make an air-fuel ratio rich from theoretical air fuel 
ratio. 

[001 1] Moreover, the air-fuel ratio control system of the internal combustion engine by this 
invention according to claim 6 is characterized by said decision means judging that there is more 
inspired air volume at the time of an engine idle than the specified quantity based on the operating 
state of engine auxiliary machinery in the air-fuel ratio control system of an internal combustion 
engine according to claim 5. 

[0012] Moreover, the air-fuel ratio control system of the internal combustion engine by this 
invention according to claim 7 In the air-fuel ratio control system of an internal combustion engine 
according to claim 5 said decision means It has the bundle handshaking stage which grasps the 
inspired air volume at the time of an engine idle. Said Air Fuel Ratio Control means It has a 
modification means to change at least extent of said rich-izing, and one side of said setup time 
according to the inspired air volume at the time of the engine idle grasped by said bundle 
handshaking stage, at least one side of the extent of rich-izing and the setup time which were 
changed by said modification means when the inspired air volume at the time of an engine idle was 
judged [ more ] by said decision means than the specified quantity - being based - gaseous mixture 
- it is characterized by making an air-fuel ratio rich from theoretical air fuel ratio 
[0013] moreover, the air-fuel ratio control system of the internal combustion engine by this invention 
according to chum 8 - the gaseous mixture at the time of an engine idle - until it carries out setup- 
time progress from the time of engine start in the air-fuel ratio control system of the internal 
combustion engine which controls an air-fuel ratio to desired value [ Lean / theoretical air fuel ratio ] 
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-- gaseous mixture -- an Air Fuel Ratio Control means make an air-fuel ratio rich from theoretical air 
fuel ratio is provided, and at least extent of said rich-izing and one side of said setup time are 
characterized by to be changed according to the inspired-air- volume addition value at the time of an 
engine idle. 
[0014] 

[Embodiment of the Invention] Drawing 1 is the schematic diagram of the internal combustion 
engine by which the air-fuel ratio control system by this invention was attached. As for an engine 
body and 2, in this drawing, 1 is [ an inhalation-of-air path and 1 1 ] flueways. The fuel injection 
valve 7 is arranged for every gas column at the downstream of the surge tank of the inhalation-of-air 
path 2. Moreover, the throttle valve 16 is arranged at the upstream of a surge tank. The three wav 
catalytic converter 12 is arranged in the flueway 11. 

[0015] The air flow meter 3 which 20 is a control unit which takes charge of the fuel-oil- 
consumption control by the fuel injection valve 7, i.e., Air Fuel Ratio Control, is arranged at the 
throttle- valve 16 upstream of the inhalation-of-air path 2, and detects inspired air volume The 
coolant temperature sensor 9 which is arranged at a cylinder block 8 and detects cooling water 
temperature as engine temperature, The rotation sensor 5 which is arranged at a distributor 4 and 
detects an engine rotational frequency, The oxygen sensor 13 arranged from the three way catalytic 
converter 12 of a flueway 11 at the upstream, The sensor 17, the temperature sensor 6 for detecting 
the temperature of a three way catalytic converter 10, the airconditioning switch (not shown) for 
detecting the operating state of an air-conditioner, etc. are connected whenever [ for detecting the 
opening of a throttle valve 16 / throttle valve-opening ]. When the air-fuel ratio of exhaust gas 
becomes near the theoretical air fuel ratio, output voltage changes rapidly and outputs 0V by the 
Lean side from theoretical air fuel ratio, for example, an oxygen sensor 13 outputs IV by the rich 
side from theoretical air fuel ratio. 

[0016] The multiplication of the air-fuel ratio correction factor FAF determined as the basic fuel oil 
consumption determined based on the engine operational status which becomes settled by the air 
flow meter 3 and rotation sensor 5 grade based on the output of the present oxygen sensor 13 
according to the 1st flow chart shown in drawing 2 and 3 is carried out, and feedback Air Fuel Ratio 
Control by the control device 20 determines actual fuel oil consumption. 
[0017] The 1st flow chart is explained below. This flow chart is repeated at intervals of 
predetermined activation. First, in step 101, it is judged whether the conditions which perform 
above-mentioned feedback Air Fuel Ratio Control are satisfied. When this decision is denied during 
engine starting after [ starting ] fuel increase in quantity, and warming-up fuel increase in quantity 
in step 127 in the case of the fuel cut middle class, it is made into 1.0, and it ends the air-fuel ratio 
correction factor FAF. On the other hand, when this decision is affirmed, it progresses to step 102 

^ co " version ° f , th f out P ut v of ^ oxygen sensor 13 is carried out, it is incorporated, and it is 
judged for the output V of a step 103 smell lever whether it is below the comparison electrical 
potential difference Vr (for example, 0.45V). That is, exhaust gas judges Rich or Lean from 
theoretical air fuel ratio. 

[0018] If it is Lean (V<Vr), when it will be judged in step 104 whether the delay counter CDLY is 
forward and this decision will be affirmed, it progresses to step 106, using CDLY as 0 in step 105 
At step 106, by steps 107 and 108, the decrement of the delay counter CDLY is carried out, and the 
delay counter CDLY is guarded at the minimum value TDL, and when the delay counter CDLY 
reaches the minimum value TDL in this case, in step 109, the air-fuel ratio flag Fl is set to 0 (Lean) 
In addition since the minimum value TDL is rich in the output of an oxygen sensor 13, even if it has 
change to Lean, it ,s the Lean time delay for holding decision that it is in a rich condition, and it is 
denned by the negative value. 

[0019] Onthe other hand, if it is rich (V>Vr), when it will be judged in step 110 whether the delay 
counter CDLY is negative and this decision will be affirmed, it progresses to step 1 12 usine CDLY 
as 0 ,n step 1 11. At step 1 12, the delay counter CDLY is incremented, and the dday counter CDLY 
is guarded at Maximum TDR, and in steps 1 13 and 1 14, when the delay counter CDLY reaches 
Maximum TDR in this case in step 1 15, the air-fuel ratio flagFl is set to 1 (rich). In addition, even 
SiT ™ haS J e Chan ^ toRich from Lean in the output of an oxygen sensor 13, it i a rich 
time delay for holding decision that it is in the Lean condition, and it is defined by the forward value. 
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[0020] In step 1 16, it is judged whether the sign of the air-fuel ratio flag Fl was reversed. That is, it 
judges whether the air-fuel ratio after delay processing was reversed. If the air-fuel ratio is reversed 
since rich, in step 117, the reversal to Lean and the reversal to Rich from Lean will be judged with ' 
the value of the air-fuel ratio flag Fl. Since rich, if it is reversal to Lean, only the amount RSR of 
rich side skips will make the air-fuel ratio correction factor FAF increase greatly in skip in step 118 
and if it is reversal to Rich from Lean, in step 119, only the amount RSL of Lean side skips will 
decrease the air-fuel ratio correction factor FAF greatly in skip. 

[0021] On the other hand, if the sign of the air-fuel ratio flag Fl is not reversed in the decision in 
step 1 16, it is judged whether in step 120, Lean is maintained with the value of the air-fuel ratio flag 
Fl or Rich is maintained. If Lean is maintained, the air- fuel ratio correction factor FAF will be made 
to increase gradually in [ the amount KIR of rich side integrals ] integral in step 1 2 1 . If Rich is 
maintained, in step 122, the air-fuel ratio correction factor FAF will be gradually decreased in [ the 
amount KIL of Lean side integrals ] integral. Here, each amounts KIR and KIL of integrals are set up 
small enough as compared with each amounts RSR and RSL of skips. 

[0022] The air-fuel ratio correction factor FAF computed in steps 1 18, 1 19, 121, and 122 is guarded 
at maximum (for example, 1 .2) in steps 123 and 124, and is guarded at the minimum value (for 
example, 0.8) in steps 125 and 126. The air-fuel ratio correction factor FAF becomes large unusually 
according to a certain factor, or it becomes small unusually, and that an air-fuel ratio is 
exaggeratedly rich or becoming exaggerated RIN are prevented by this. 

[0023] usually, the amount RSR of rich side skips mentioned above and the amount RSL of Lean 
side skips are equal, and the amount KIR of rich side integrals and the amount KIL of Lean side 
integrals are made equal, and such feedback Air Fuel Ratio Control shows the air-fuel ratio 
correction factor FAF to drawing 4 (A) - as - changing - gaseous mixture - an air-fuel ratio is 
maintained near the theoretical air fuel ratio, however, the three way catalytic converter 12 - an 
elevated temperature ~ it is ~ under a car halt - gaseous mixture - it is required to prevent this in 
order to generate the hydrogen sulfide which has an offensive odor in a three way catalytic converter 
12 and to flow into in the car, if an air-fuel ratio becomes more rich than theoretical air fuel ratio 

5 ,s the 2nd flow chart carried out such f or an offensive odor cure. This is explained below 
[0024] This flow chart is repeated at intervals of activation longer than the 1st flow chart First in 
step 201, it is judged whether the temperature T of the three way catalytic converter 12 detected by 
the temperature sensor 6 is an elevated temperature (for example, more than 550-degreeC) When 
this decision is affirmed, it progresses to step 202, and it is judged whether TA is 0 (close by-pass 
bulb completely) whenever [ throttle valve-opening / which is detected by the sensor 17 whenever / 
throttle valve-opening ], or it is current engine operational status at the idle time, the time of this 
decision also being affirmed ~ gaseous mixture - if an air-fuel ratio becomes rich, in order to 
generate a hydrogen sulfide in a three way catalytic converter 12 and to flow into in the car - 
gaseous mixture - an air-fuel ratio must be controlled from theoretical air fuel ratio to Lean 
[0025] In this flow chart, it is judged in step 203 whether the air-conditioner is operating with the 
airconditioning switch. When this decision is denied, it progresses to step 205, and it is referred to as 
1.2 and a multiplier K is computed for the amount KIL of Lean side integrals in the 1st flow chart 
mentioned above by that initial value KILs (this value is set up equally to the amount KIR of rich 
Sff I "[ e 8 rals in the lst flow chart ) b y th e multiplication of this multiplier K being carried out in step 
207. Thus, the computed amount KIL of Lean side integrals is used in the lst flow chart 
[0026] On the other hand, when the decision in step 203 is affirmed (i.e., when the air-conditioner is 
operating), it progresses to step 206, and a multiplier K is set to 1.1 and the amount KIL of Lean side 
integrals is computed in step 207. And this amount KIL of Lean side integrals is used in the lst flow 
chart. 

[0027] moreover, the time of the decision in step 201 being denied - gaseous mixture - even if an 
air-fuel ratio becomes more rich than theoretical air fuel ratio, it is hard to generate a hydrogen 
sulfide, a multiplier K is set to 1 in step 204, the amount KIL of Lean side integrals is computed in 
step 207, but this value is equal to the amount KIR of rich side integrals, and the air-fuel ratio 
correction factor FAF changes, without implementing especially the cure against an offensive odor 
as shown in drawing 4 (A). Moreover, when the decision in step 202 is denied, it is at the car transit 
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time, and it ends, without being emitted into atmospheric air, being hard to flow into in the car, and 
implementing especially the cure against an offensive odor like the above-mentioned, even if a 
metaphor hydrogen sulfide is generated. 

[0028] thus, at the time of the engine idle whose three way catalytic converter 12 is an elevated 
temperature, since the amount KIL of Lean side integrals is enlarged, the air-fuel ratio correction 
factor FAF is shown in drawing 4 (B) - as - changing ~ gaseous mixture - an air-fuel ratio is 
controlled near [ Lean / theoretical air fuel ratio ] the desired value, if the air-conditioner is not 
operating at this time, the amount KIL of Lean side integrals is enlarged comparatively sharply with 
a multiplier K (= 1.2) ~ having - it - gaseous mixture ~ an air-fuel ratio can be certainly maintained 
from theoretical air fuel ratio to Lean, and generating of a hydrogen sulfide can be prevented 
certainly. 

[0029] On the other hand, if the air-conditioner is operating, when inspired air volume will be 
increase-ized with the rise of that auxiliary machinery load and the amount KIL of Lean side 
integrals will be enlarged comparatively sharply in this case, the amount of surplus oxygen in 
exhaust gas increases considerably, and a three way catalytic converter 12 is 02 by the time of car 
start. It comes to store oxygen to near the limitation of storage capacity, at the time of car start, a 
multiplier K is set to 1 with this flow chart - having - the amount KIL of Lean side integrals -- the 
amount KIR of rich side integrals - equal - carrying out - gaseous mixture » although an air- fuel 
ratio is controlled near the theoretical air fuel ratio ~ the time of this car start ~ setting ~ gaseous 
mixture - if an air-fuel ratio serves as Lean, since the reduction operation of a three way catalytic 
converter 12 is quite inactive, it will be emitted into atmospheric air, without purifying nitrogen 
oxides not much. 

[0030] Therefore, in this flow chart, while the air-conditioner is operating, a multiplier K is set to 1.1 
and the amount KIL of Lean side integrals is enlarged comparatively by a small margin, namely, 
gaseous mixture ~ the air-fuel ratio is made rich as compared with the time of un-operating [ of an 
air-conditioner ]. By it, although exhaust gas may become more rich than theoretical air fuel ratio 
momentarily by air-fuel ratio fluctuation, the amount of surplus oxygen in exhaust gas can be 
reduced, and a three way catalytic converter 12 can fully purify nitrogen oxides at the time of car 
start. 

[0031] although the auxiliary machinery load was made to increase, namely, the air-conditioner was 
observed in this flow chart as auxiliary machinery to which inspired air volume is made to increase, 
if required [ based on actuation of other auxiliary machinery, for example, power steering, or an AC 
dynamo ], of course - gaseous mixture - it is also possible to make an air-fuel ratio rich as 
mentioned above. 

[0032] Drawing 6 is the 3rd flow chart carried out for an offensive odor cure. Only the difference 
from the 2nd flow chart is explained below. In this flow chart, it is judged in step 303 instead of 
judging actuation of an air-conditioner whether the inspired air volume Q detected by the air flow 
meter 3 is usually more than the idle inspired air volume Qn at the time. When this decision is 
denied, in step 305, a multiplier K is set to 1.2 and the amount KIL of Lean side integrals is 
computed in step 307. thereby, the amount KIL of Lean side integrals is enlarged comparatively 
sharply - having - gaseous mixture - an air-fuel ratio can be certainly maintained from theoretical 
air fuel ratio to Lean, and generating of a hydrogen sulfide can be prevented certainly. 
[0033] On the other hand, when the decision in step 303 is affirmed, it progresses to step 306 and a 
multiplier K is determined based on inspired air volume Q from the 1st map shown in drawing 7 . On 
this 1st map, the multiplier K is set up so that there is much inspired air volume Q, and 1 2-1 0 may 
be approached. Next, in step 307, the amount KIL of Lean side integrals is computed based on the 
multiplier K determined in this way. 

[0034] so that the amount KIL of Lean side integrals is enlarged by a small margin by that cause so 
that there is much inspired air volume at the time of the engine idle whose three way catalytic 
converter 12 is an elevated temperature, and there is much inspired air volume - gaseous mixture - 
an air-fuel ratio is controlled by the desired value near theoretical air fuel ratio, namely, gaseous 
mixture - an air-fuel ratio can prevent the increment in the amount of surplus oxygen in exhaust gas 
and can guarantee sufficient purification of the nitrogen oxides at the time of car start while being ' 
controlled as much as possible from theoretical air fuel ratio at the Lean side and being hard coming 
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to generate a hydrogen sulfide, since it is changed into the desired value greatly made rich in the 
range which does not exceed theoretical air fuel ratio so that desired value [ Lean / at the time of an 
engine usual idle ] has much inspired air volume. 

[0035] Drawin g^ is the 4th flow chart carried out for an offensive odor cure. Only the difference 
from the 2nd flow chart is explained below. In this flow chart, in step 402, when it is judged whether 
it is current engine operational status at the idle time and this is affirmed, it progresses to step 403 
and the current inspired air volume Q is measured by the air flow meter 3. 

[0036] Next, the inspired-air- volume addition value IQ to current [ under time of this idle i e a car 
halt, ] is computed by setting to step 405. At step 406, a multiplier K is determined from the 2nd map 
shown in drawing 9 based on this inspired-air- volume addition value IQ. On this 2nd map if the 
mspired-air-volume addition value IQ exceeds the predetermined value IQn, the multiplier K is set 
up so that the mspired-air-volume addition value IQ is large, and 1.2-1.0 may be approached Next 
in step 408, the amount KIL of Lean side integrals is computed based on the multiplier K determined 
m this way. In addition, when decision of step 401 or either of 402 is denied, in step 404 a multiplier 
K is set to 1 and the inspired-air- volume addition value IQ is reset by 0 in step 407 after that 
[0037] when an inspired-air-volume addition value exceeds a predetermined value by that cause at 
the time of the engine idle whose three way catalytic converter 12 is an elevated temperature so that 
the amount KIL of Lean side integrals is enlarged by a small margin, so that an inspired-air-volume 
addition value is large and an inspired-air-volume addition value is large - gaseous mixture - an air- 
fuel ratio is controlled by the desired value near theoretical air fuel ratio, namely, gaseous mixture - 
an air-fuel ratio can prevent the increment in the amount of surplus oxygen in exhaust gas and can 
guarantee sufficient purification of the nitrogen oxides at the time of car start while being controlled 
as much as possible from theoretical air fuel ratio at the Lean side and being hard coming to generate 
a hydrogen sulfide, since Lean desired value until an inspired-air-volume addition value exceeds a 
predetermined value is changed into the desired value greatly made rich in the range which does not 
exceed theoretical air fuel ratio so that an inspired-air-volume addition value is large. 
[0038] furthermore - a case even if there is much present inspired air volume, so that a car may 
depart immediately as compared with the 3rd above-mentioned flow chart - three way catalytic 
converter 1202 m order that oxygen may not be stored to near the limitation of storage capacity and 
an inspired-air-volume addition value may not exceed a predetermined value at this time - gaseous 
mixture - desired value of an air-fuel ratio is not made rich, and generating of a hydrogen sulfide is 
prevented certainly, when a car halt period is long at least, in order that [ moreover, ] an inspired-air- 
volume addition value may exceed [ inspired air volume ] a predetermined value - three way 
catalytic converter 1202 preventing storing oxygen to near the limitation of storage capacity - 
meaning - gaseous mixture - desired value of an air-fuel ratio is made rich in the range which does 
not exceed theoretical air fuel ratio. 

[0039] Drawing 10 is the 5th flow chart carried out for an offensive odor cure. This flow chart is 
repeated at intervals of activation longer than the 1st flow chart. First, in step 501, the 2nd multiplier 
K2 for computing the amount KIR of rich side integrals in the 1st flow chart is set to 1. Next in step 
502, it is judged whether the temperature T of the three way catalytic converter 12 detected by the 
temperature sensor 6 is an elevated temperature (for example, more than 550-degreeC) When this 
decision is affirmed, it progresses to step 503, and it is judged whether TA is 0 (close by-pass bulb 
completely) whenever [ throttle valve-opening / which is detected by the sensor 17 whenever / 
throttle valve-opening ], or it is current engine operational status at the idle time. When this decision 
mnlm w?™ u lt J >ro S resses to ste P 504 *-» * is judged whether the air-conditioner is operating 
[0040] When the flag F set as 0 in step 505 at the beginning when this decision is affirmed is set to 1 
and this decision is denied, it progresses to step 506 as it is. At step 506, the 1st multiplier Kl for 
computing the amount KIL of Lean side integrals in the 1st flow chart is set to 1.2, and it sets to step 
514. The multiplication of the 1st multiplier Kl is carried out to the initial value KILs of the amount 
of Lean side integrals and the multiplication of the 2nd multiplier is carried out to the initial value 
KIRs of the amount of rich side integrals, and the amount KIL of Lean side integrals and the amount 
KIR of rich side integrals are computed, and it is used with the 1st flow chart, respectively Here the 
initial value KILs of the amount of Lean side integrals is set up equally to the initial value KIRs of 
tne amount of nch side integrals. 
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[0041] since only the amount KIL of Lean side integrals is enlarged since it is the present and the 
2nd multiplier K2 of the 1st multiplier Kl is 1 in 1.2, and it changes as the air-fuel ratio correction 
factor FAF is shown in drawing 4 (B) - gaseous mixture - an air-fuel ratio is controlled by desired 
mn^l ku theoretlcaI air foel ratio ]» ^ can prevent generating of a hydrogen sulfide 
10042] On the other hand, a three way catalytic converter 12 is not an elevated temperature or when 
it is not at the engine idle time, it progresses to step 507 and the 1st multiplier Kl is set to 1 Next it 
is judged in step 508 whether Flag F is 1. the cure against an offensive odor when this decision is ' 
affirmed - gaseous mixture - when an air-fuel ratio is made into Lean and the air-conditioner is 
operating, it progresses to step 509 and counted value n is increased only for 1. Next in step 510 it 
is judged whether counted value n is larger than the predetermined value a. That is, after such a cure 
against an offensive odor is implemented, it is judged whether the car departed and predetermined 

t rn m ^ P n r ° greSS W , aS Camed OUt 11 is denied at me be ginning and this decision progresses to step 511 
[0043] since only the amount KIR of rich side integrals is enlarged in step 5 1 4 since the 2nd 
multiplier is set to 1.2, and it changes at step 51 1 as the air-fuel ratio correction factor FAF is shown 
drawin f4 (C) - gaseous mixture - an air-fuel ratio is controlled by desired value more rich than 
theoretical air fuel ratio. Thereby, at this time, 12 is a three way catalytic converter02 Although 
oxygen is stored to near the limitation of storage capacity, since exhaust gas is made more rich than 
theoretical air fuel ratio, the stored oxygen can be made to be able to emit at an early stage and 
sufficient purification of nitrogen oxides can be realized. 

[0044] since [ moreover, ] the oxygen stored in the three way catalytic converter 12 serves as a 
suitable amount and good oxidization and a reduction operation can be offered, when a car departed 
and carries out predetermined time progress after the cure against an offensive odor was 
implemented --gaseous mixture - it is not necessary to make an air-fuel ratio more rich than 
theoretical air fuel ratio Therefore, if the decision in step 510 is affirmed, it will progress to step 512 

^ _*? by °' NCXt ' COUnted Value n is reset ^ 0 in ste P 5 13 > it progresses to step 
514. At this time, the 1st multiplier is set to 1 at step 507, since the 2nd multiplier K2 is set to 1 at 
step 501, the amount KIL of Lean side integrals and the amount KIR of rich side integrals are made 
into initial value, respectively, and since it changes as the air-fuel ratio correction factor FAF is 
shown in drawin g 4 (A), gaseous mixture is controlled by theoretical air fuel ratio, moreover the 
amount of oxygen stored in the three way catalytic converter 12 when the cure against an offensive 
odor is implemented and the air-conditioner is not operating - so much - not increasing - gaseous 
mixture - it is not necessary to make an air-fuel ratio more rich than theoretical air fuel ratio at this 
time, since Flag F is 0, the decision in step 508 denies it - having - step 512 - progressing - 
gaseous mixture ~ an air-fuel ratio is controlled by theoretical air fuel ratio 

[0045] IDmwingjl is the 6th flow chart carried out for an offensive odor cure. Only the difference 
from the 5th flow chart is explained below. In this flow chart, it is judged in step 604 instead of 
judging actuation of an air-conditioner whether the inspired air volume Q detected by the air flow 
meter 3 is usually more than the idle inspired air volume On at the time. When Flag F is set to 1 and 
this decision is denied [ in / when this decision is affirmed / step 605 ], it progresses to step 506 as it 
is and the 1st multiplier K is set to 1 .2. Thus, like the 5th flow chart, when the cure against an 
offenswe odor is implemented, and there is much inspired air volume, based on inspired air volume 
Q, it is determined from the 3rd map which shows the 2nd multiplier K2 to drawing 12 in step 611 
between predetermined time from the time of car start. In this map, the 2nd multiplier K2 is set up so 
that it may become so large that there is much inspired air volume Q 

[0046] thereby - the cure against an offensive odor - the time of an engine idle - gaseous mixture - 
-when an air-fuel ratio is made into Lean, and there was much inspired air volume, before a car 
departs and earned out predetermined time progress, so that the amount KIR of rich side integrals 
was sharply enlarged, so that there was much inspired air volume at the time of an idle and there was 

Th^nT. 7 7 « "," 8aSe ° US m \ XtUre " ™ air ' fuel ratio is trolled by desired value more 
nch than theoretical air fuel ratio, namely,, so that there are many amounts of oxygen stored in the 
three way catalytic converter 12 at the time of car start - gaseous mixture - since an air-fuel ratio is 
controlled by desired value more rich than theoretical air fuel ratio, it can make the stored oxygen 
able to emit at an early stage, and can realize sufficient purification of nitrogen oxides mrmermore - 
- according to this flow chart - the time of car start - setting - gaseous mixture - an ai7-St°o is 
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not made rich beyond the need, and good engine operational status is realized at this time. In this 
flow chart, it may be made to enlarge the predetermined value a used in step 610 in addition to this 
from the 4th map shown in drawing 13 instead of changing the 2nd multiplier K2 according to the 
inspired air volume at the time of an engine idle, so that there is much inspired air volume at the time 
of an engine idle, so that there is little inspired air volume at the time of an engine idle by that cause 
- car start -- setting - gaseous mixture - the time amount which makes an air-fuel ratio rich -- short 
-- becoming -- gaseous mixture -- prolonging the engine operational status which makes an air-fuel 
ratio more rich than theoretical air fuel ratio beyond the need is prevented. 

[0047] Drawing 14 is the 7th flow chart carried out for an offensive odor cure. Only the difference 
from the 5th flow chart is explained below. In this flow chart, when this decision is affirmed after it 
is j udged in step 703 whether TA is 0 whenever [ throttle valve-opening ], in step 704, inspired air 
vo ume Q is measured by the air flow meter 3. next, in step 705, the inspired-air- volume addition 
value IQ is computed, the 1st multiplier Kl is set to 1.2 in step 706, and only the amount KIL of 
Lean side integrals enlarges - having - gaseous mixture - an air-fuel ratio is controlled to desired 
value [ Lean / theoretical air fuel ratio ]. 

[0048] On the other hand, if an engine idle ends and the time of car start comes, in step 707 the 1st 
multiplier Kl will be set to 1, and it will be judged in step 708 whether the inspired-air-volume 
addition value IQ is 0. It is denied at the beginning, this decision progresses to step 709, and the 2nd 
multiplier K2 is determined based on the inspired-air-volume addition value IQ from the 5th map 
shown in drawin g IS in step 71 1 between predetermined time from the time of car start. In the 5th 
map, if the inspired-air- volume addition value IQ exceeds the predetermined value IQn the 2nd 
multiplier K2 is set up from 1, so that it may become large, so that the inspired-air- volume addition 
value IQ becomes large. 

[0049] Only the amount KIR of reach side integrals is made so large that the inspired-air-volume 
addition value IQ is large between predetermined time from the time of car start by that cause An 
air-fuel ratio is controlled by desired value more rich than theoretical air fuel ratio, namely so that 
the inspired-air-volume addition value IQ is large - gaseous mixture - When a car departsfrom the 
time of the engine idle who implemented the cure against an offensive odor so that there are many 
amounts of oxygen stored in the three way catalytic converter 12 - gaseous mixture - since an air- 
fuel ratio is controlled by desired value more rich than theoretical air fuel ratio, it can make the 
stored oxygen able to emit at an early stage, and can realize sufficient purification of nitrogen oxides 
furthermore ~ according to this flow chart - the time of car start - setting - gaseous mixture - an 
air-fuel ratio is not made rich beyond the need, and good engine operational status is realized at this 
time. 

[0050] In this flow chart, it may be made to enlarge the predetermined value a used in step 710 in 
addition to this from the 6th map shown in drawing 16 instead of changing the 2nd multiplier K2 
according to the inspired-air- volume addition value at the time of an engine idle, so that the inspired- 
air- volume addition value at the time of an engine idle is large, so that there are few inspired-air- 
volume addition values at the time of an engine idle by that cause - car start - setting - gaseous 
mixture - the time amount which makes an air-fuel ratio rich - short - becoming - gaseous mixture 
-- prolonging the engine operational status which makes an air-fuel ratio more rich than theoretical 
air fuel ratio beyond the need is prevented. 

[0051] the 2nd 3rd, and 4th flow charts mentioned above - setting - gaseous mixture - although 
the amount KIL of Lean side integrals is enlarged in order to make an air-fuel ratio into Lean from 
theoretical air fuel ratio, based on the same view, it may be made to enlarge the absolute value or the 
comparison electrical potential difference Vr of the amount RSL of Lean side skips used with the 1st 
flow chart, and the Lean time delay TDL. 

[0052] moreover, the 5th, 6th, and 7th flow charts mentioned above - setting - gaseous mixture - 
although the amount KIR of rich side integrals is enlarged in order to make an air-fuel ratio more 
nch than theoretical air fuel ratio, based on the same view, it may be made to enlarge the amount 

of " cn Slde skl P s used wit h the 1st flow chart, or the absolute value of the rich time delay TDR 
or may be made to make the comparison electrical potential difference Vr small, furthermore an ' 
internal combustion engine which carries out inhalation-of-air asynchronous fuel injection in' 
addition to inhalation-of-air synchronous fuel injection in order to increase the quantity of a fuel at 
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the time of engine acceleration and to heighten an output -- setting - gaseous mixture -- in order to 
make an air-fuel ratio more rich than theoretical air fuel ratio, it may increase-be made toize fuel oil 
consumption in this inhalation-of-air asynchronous fuel injection, moreover, the air-fuel ratio sensor 
of the linear output mold which can detect the air-fuel ratio of exhaust gas -- using it - the fuel 
coating weight to an inhalation-of-air path wall surface etc. - taking into consideration - gaseous 
mixture ~ the case where Air Fuel Ratio Control which maintains an air-fuel ratio to theoretical air 
fuel ratio is earned out - gaseous mixture - in order to make an air-fuel ratio rich by theoretical air 
fuel ratio, a wall surface adhesion correction factor may be made to increase 

[0053] the 2nd, 3rd, and 4th flow charts mentioned above - setting - the time of an engine idle ~ as 
the cure against an offensive odor - gaseous mixture, although the air-fuel ratio was controlled to 
desired value [ Lean / theoretical air fuel ratio ], and desired value is made rich in the range which 
does not exceed theoretical air fuel ratio when there is much inspired air volume at this time in order 
to decrease the amount of oxygen which this does not limit this invention and was stored in the three 
way catalytic converter - a short time - periodical - gaseous mixture - an air-fuel ratio may be 
made into Rich from theoretical air fuel ratio, in this case, the 3rd or 4th flow chart ~ setting - 
inspired air volume or an inspired-air-volume addition value - responding » gaseous mixture ~ 
extent of nch-izing shown by the time amount which makes an air-fuel ratio more rich than 
theoretical air fuel ratio, the time interval made rich, or the rich degree will be changed. 
[0054] In step 306 of the 3rd flow chart mentioned above, and step 611 of the 6th flow chart 
multipliers K and K2 are determined based on the inspired air volume Q at the time of an engine 
idle. Although the maximum inspiratory capacity at the time of an engine idle may be used for the 
decision of a multiplier when changing the inspired air volume at the time of this engine idle 
average inspired air volume can also be used. 

[0055] In the 1st, 2nd, 3rd, and 5th maps mentioned above, although it was made for each correction 
factor to change linearly according to inspired air volume or an inspired-air-volume addition value 
of course, it can also be changed rounded. 

[0056] Although drawing 2 and 3 are the flow charts for Air Fuel Ratio Control based on the output 
of the oxygen sensor arranged at the upstream of a three way catalytic converter, they arrange an 
oxygen sensor also to the downstream of a three way catalytic converter, and you may make it 
change the amount RSL of Lean side skips, and the amount RSR of rich side skips based on the 
output so that output **** of the oxygen sensor of the upstream may be amended as generally 
earned out. " 3 

[0057] 

[Effect of the Invention] According to the air-fuel ratio control system of the internal combustion 
engine by this invention according to claim 1 In the air-fuel ratio control system of the internal 
combustion engine which controls an air-fuel ratio to desired value [ Lean / theoretical air fuel ratio ] 
the gaseous mixture at the time of an engine idle - the time of the inspired air volume at the time of 
an engine idle being judged [ more ] than the specified quantity - gaseous mixture, in order to make 
an air-fuel ratio nch from this desired value A reduction operation is actively maintained by 
controlling the increment in the amount of oxygen which prevents that the surplus oxygen in exhaust 
gas increases when there is much inspired air volume, and is stored in a three way catalytic 
converter, while making a hydrogen sulfide hard to generate. Aggravation of the exhaust air 
emission at the time of car start can be prevented. 

[0058] Moreover, since it is judged based on the operating state of engine auxiliary machinery in the 
air-fuel ratio control system of an internal combustion engine according to claim 1 according to the 
air-fuel ratio control system of the internal combustion engine by this invention according to claim 2 
that there is more inspired air volume at the time of an engine idle than the specified quantity it is 
not necessary to supervise inspired air volume, and control can be simplified 

[0059] Moreover, according to the air-fuel ratio control system of the internal combustion engine by 
this invention according to claim 3 When extent of rich-izing is changed according to the inspired air 
volume at the time of an engine idle and the inspired air volume at the time of an engine idle is 
judged [ many ] from the specified quantity in the air-fuel ratio control system of an internal 
combustion engine according to claim 1 extent of changed rich-izing - being based - gaseous 
mixture - in order to make an air-fuel ratio rich from desired value, according to inspired air 
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V °.r me r ri< ?" i2 L ati ° n Ca " be Carried out to necessa ry minimum, and it is possible to make a hydrogen 
sulfide further hard to generate as compared with the air-fuel ratio control system of an internal 
combustion engine according to claim 1 . 

[0060] Moreover, according to the air-fuel ratio control system of the internal combustion engine by 
this invention according to claim 4 In the air-fuel ratio control system of the internal combustion 
engine which controls an air-fuel ratio to desired value [ Lean / theoretical air fuel ratio ] the gaseous 
mixture at the time of an engine idle - the time of an engine idle - gaseous mixture, since an air- fuel 
ratio is made rich from this desired value and extent of rich-izing is changed according to the 
inspired-air-volume addition value at the time of an engine idle The increment in the amount of 
oxygen stored in a three way catalytic converter can be certainly controlled by necessary minimum 
rich-ization. Although many, also when an engine idle state delays, inspired air volume can prevent 
aggravation of the exhaust air emission at the time of engine start while making a hydrogen sulfide 
hard to generate at the time of an engine idle. 

[0061] Moreover, according to the air-fuel ratio control system of the internal combustion engine bv 
this invention according to claim 5 the gaseous mixture at the time of an engine idle - in the air-fuel 
ratio control system of the internal combustion engine which controls an air-fuel ratio to desired 
value [ Lean / theoretical air fuel ratio ], when the inspired air volume at the time of an engine idle is 
judged [ many ] from the specified quantity until it carries out setup-time progress from the time of 
engine start - gaseous mixture, in order to make an air-fuel ratio rich from theoretical air fuel ratio 
the time of an engine idle - gaseous mixture - the oxygen which prevented generating of a 
hydrogen sulfide by making an air-fuel ratio into Lean, and was stored in the three way catalytic 
converter at this time Since it is emitted at an early stage by rich-ization of the gaseous mixture 
between predetermined time from the time of engine start and a reduction operation is activated 
aggravation of exhaust air emission can be prevented. 

[0062] Moreover, in air-fuel ratio control system *** *** of the internal combustion engine by this 
invention according to claim 6, and the air-fuel ratio control system of an internal combustion engine 
according to claim 5, since it is judged based on the operating state of engine auxiliary machinery 
that there is more inspired air volume at the time of an engine idle than the specified quantity it is 
not necessary to supervise inspired air volume, and control can be simplified 

[0063] Moreover, according to the air-fuel ratio control system of the internal combustion engine by 
this invenfion according to claim 7 In the air-fuel ratio control system of an internal combustion 
engine according to claim 5, at least extent of rich-izing and one side of the setup time are changed 
according to the inspired air volume at the time of an engine idle. When the inspired air volume at 
the time of an engine idle is judged [ more ] than the specified quantity at least one side of the extent 
of nch-izmg and the setup time which were changed - being based - gaseous mixture, in order to 
make an air-fuel ratio rich from theoretical air fuel ratio The oxygen stored in the three way catalytic 
converter can start the good engine operational status of theoretical air fuel ratio at an early stage 
while it is emitted at an early stage by rich-ization of the necessary minimum gaseous mixture at the 
time of car start and can prevent aggravation of exhaust air emission by it 

[0064] Moreover, according to the air-fuel ratio control system of the internal combustion engine by 
this invention according to claim 8 In the air-fuel ratio control system of the internal combustion 

ZlZJtt l S m air " fUel . If° t0 d6Sired Value [ Lean 1 ^oretical air fuel ratio ] the gaseous 
mixture at the time of an engine idle - until it carries out setup-time progress from the time of 
engine start -- gaseous mixture, since an air-fuel ratio is made rich from theoretical air fuel ratio and 

t fr^HH? nC , Z1 f fu 0ne f de ° f the S6tUp time 316 chan 8 ed wording to the inspired-air- 
volume addition value at the time of an engine idle The oxygen stored in the three way catalytic 
converter is emitted at an early stage by rich-ization of the necessary minimum gaseous mixture at 

fi,!i r?tfn ° t° ar Sta ?" ? SPir6d u f u° 1Ume Can Start the g0od en 8 ine operational status of theoretical air 
fuel ratio at an early stage while being able to prevent aggravation of exhaust air emission also when 
an engine idle state delays, although many. ^ wnen 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. * & 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the internal combustion engine by which the air-fuel ratio 

control system by this invention was attached. 

[Drawing 2] It is a part of 1st flow chart for Air Fuel Ratio Control. 

[Drawing 3] It is the remaining part of the 1st flow chart. 

[Drawin g4] It is the timing diagram which shows change of the air-fuel ratio correction factor 

computed by the 1st flow chart, and in (A), theoretical-air-fuel-ratio control and (B) show Lean Air 

Fuel Ratio Control, and (C) shows rich Air Fuel Ratio Control. 

[Drawing 5] It is the 2nd flow chart for the cure against an offensive odor. 

[Drawing 6] It is the 3rd flow chart for the cure against an offensive odor. 

[Drawing 7] It is the 1st map used for the 3rd flow chart. 

[Drawing 8] It is the 4th flow chart for the cure against an offensive odor 

[Drawing 9] It is the 2nd map used for the 4th flow chart. 

[Drawing 10] It is the 5th flow chart for the cure against an offensive odor. 

[Drawing 11] It is the 6th flow chart for the cure against an offensive odor. 

[Drawing 12] It is the 3rd map used for the 6th flow chart. 

[Drawing 13] It is the 4th map used for the 6th flow chart. 

[Drawing 14] It is the 7th flow chart for the cure against an offensive odor. 

[Drawing 15] It is the 5th map used for the 7th flow chart. 

[Drawing 16] It is the 6th map used for the 7th flow chart. 

[Description of Notations] 

1 — Engine body 

2 — Inhalation-of-air path 

3 — Air flow meter 
5 — Rotation sensor 

7 - Fuel injection valve 

9 — Coolant temperature sensor 

1 1 — Flueway 

12 — Three way catalytic converter 

1 3 — Oxygen sensor 
1 6 — Throttle valve 
20 - Control unit 
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[Drawing 2] 
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1.2 



1.0 



IQn 




http://www4.ipdLinpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/22/2007 



JP,09-303182,A [DRAWINGS] 



Page 5 of 7 



[Drawin g 15] 
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MKfBfi^aK: J: t>fflfi$nrc1iM7^ K;l/Bf 
SttffiJ: 9 'J •y^tr*ffi«JtM«P¥a*H(IL» ME 

mtmm. 

*3*MB7-f K;W*©«jUltfmjaiJ: t)^^c fc* 
SMUtMllttW. 

f&£ffifi-fSfflM£*WU MGSttUtM«¥6»dc, 
wiiEfflS¥&fc:«kDJBa;£nfc«M7-i' KslAtOflMUt 
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2 

ffii t) u->fte«fflKiiiij»-r5rt««Baos««t»j 

»£eBo 
10 [R9}©ftffl&K9J] 
[0 001] 

frJSPSBfcHatSo 
[0 0 0 2] 

»»*^36i«aiteHiutT?**«K, Mao 

<Dffl«itIg»K** L T\ X*niai2«Jt«l: •? y — 

[0003] kc*T*, =7iimx>/*-jtimmBtv 

±T Sfc&K:, «fBHB36 2 - 1 3 5 6 2 6^&«fctt, 
Jt^aH^irbJ; t> »J — S«i«tk:«iJtP'r ««i>flSJtM 

[000 4] 

ISmiMlkLJz? b-t&WMl «K7 
^K^tCX73yl|««ftffl*nT«i^5fc, Mtl^O 

40 ilttoicffoTtH**rti±«-&«fci6fcW(«jv*iMn*n 
© s ^fitc: sijta $ n 5 fc * ic y mM.m<DmMz & ^=7t 

50 #jKx5v->3>***ft»>ii{ks-es. 
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[0 0 0 5] ftoT, *3iWOBWtt, ISUIW 

5 ? > a y *m< t £ #5 c i: & < mm 7 << K;m$ <o 

[000 6] 

[0 0 0 7] liiRlMZtCfailcD^^tciS^ 

[0008] s re, mxm 3 iam<D*ftwic zzkm 20 

[000 9] $ fc, 8ft#$ 4 fce«©*3gEJlK: 30 

Jt*9!ia3a8tt<fc») u->4a«ffitcwjw-rsrt«*M 

^Jrb^mdEi^ffld: 0 'J v*ft**£«ttlM8ll¥®*JI 
[0 0 10] W*9i5fcE«©*«WC«):Srtjl8 

s^««£«jt*aifts«s]t«fc 0 u y ^fk-rs^jKutwm 

[0 0 1 1] Sfc, W#«6fcffitt©*Ri«KJ:5rtjlB 
BIlGQg&ftlliiJffl&Btt* ffi#E 5 tcgEttOrt&ISBSa 
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4 

[0 0 12] S9*JS7KI2«o*«Wk:J:SrtflS 

^jtMNttBics^T, menw^gta, W7^ k 
ra©'>ft<fcfe-7j*ssrrsi£M¥8*iru men 

[0 0 13] $fc, II*a8{Cfe«£D*?|H^tCcfcSrt^ 

is£Btiy]cD'>&< t$>-fiimm7j hvn^tfett** 

[0 0 14] 

[&W<Dmm<D&M] 0U4, *«WCJ:5S«itl|iJW 

ts^T, laara*^ 2(4©miiss. 1 ltts^ass 

T*<fc3 0 ®^il^2(D-9--v : ^>^(7)TSil®Jti:{4, ^ 

>5<D±MMicit, xay^l/#i 6^IEB^nTi/-> 
5 0 flffuiffil 1 lctiH7cfi4^n>/^-^ 1 2A«g$ 

[0 0 15] 2 0fi, ^*4«*f#7KJ:5^i«^fi$lJ 

®MfflSS2 0XP<y h;b# l 6±«CiHB£ftT©^ 

>-9"9i:, 7 r ^Xh'JtTa-^4(CEB$nT«M[5I|E 

1 2 J: 9_bM«Mfc:EH*nfc»JR-b>"9- 1 3 
£ y Xay b)W 1 6<Dr$m*tfiliiT5rcib<DXny b 
*#M*-t>*l 7t, =7cttJ|3>y^-dr 1 0«0?aS 

sssnn^o saR-t^-y-i 3«, »«*xoaaut 

[0 0 16] SIJSJSB2 0t<k«7^-K/<y*2aKJ± 
i&Jffilti, x77n-*-2 3&mi]ilte-t>-tf-5^;:j;o 



5 

[0 0 17] m\ 7u-?-*-b*i:ATlcWlW?%o * 

So 7^1 o nc:fct,->-t\ fflx&o 7 -r — K/^ 

ww^n^c cofi|»T^§s$n5^ ir&bis, ana 

;l/£-y Kf^co^Ji, 2 HOo^X^mtt 10 

*|IE{&3& F A F li l . 0i:$n*?7-T2> o -7t\ ccDW 
»rtf1ir££tt5B#«, 7-^71 0 2£ii#, «jR-b> 

■9-1 3<omvffA/D%mnmo&&ti, xf7/ 

1 0 3fCfe^TC©tH^V^Jt««EV r (fflRlfO. 
4 5 V) WT*»5*»*<W»f«ti*. tftJb-B, 

[0 0 18] U-> (V^Vr) T'fetKf, 

0 4fCi5I^T'Tf WA^y^CD L YtfiET'&SfrS 

1 0 5tiI*5C>TCDL Y^0tUXf77 i l 0 6{Cit 20 

7xv7*l 0 6T*ti, f-f WA^^CDLY^ 
r-f^'J^yhU Xf^yi 0 7&t>* 1 08-eii, x 
-C W#7>*CDL Y*«/NgiTDLT*;tf-KU C 
f^WA^y^CDLY T D L fcfij 

jiLfcfKHcf47r-y7'l 0 9 £fcl^T£Mb7^7*F 1 
£0 t?5 0 &*>\ ffl'NlTD Lt4g?i?l-fe> 

* 1 3(DtB73(Ct3^Ty •y^*^'J->'\0^k^fe- 3 
tfe'Jy f-«ST'fe5 4: ©MKfcffiaST Sfcj&flD y -> 

[0 0 19] fljtff, 'Jy^ (V>V r) V&tllf. Xf 30 
'V7*l 1 OlC&l^TrV U-Ya^V^C D L YtffitT'S 

f-yT'l 1 l(;t)WCDLY?0tbtXT77°l 1 
2 titty. Xf'>7"l 1 2t*tt, 1/-<*^>^CD 
LY^^>J^>hU Xf'^l 1 3&tfl 1 4f 

U C f-fWA'JyJCDLYAl^lTD 
R£fiJjILfcB#tcfcJX-r-y:/l 1 5 (C43t^TSttUt77 
^F 1 1 CJ<y^) {crs„ a*{fiTDRt4|g 
M-tyy-l 3(D|±l^lCfe^Ty->A>P.U y^CDmt 40 
^J6-3Tty->«SST»*«i:©fiJK*fi!#-f5fcii)fl!) 
y ^SJSWC'fcoT, IECHilT'£ig£ft-5o 
[0 0 2 0] Xf77*l 1 6»Cfc^T, ^jUSJ±77^F 

tf£teLTVntf\ Xf7/I 1 7fc*5</>T, 5S$IJ:b7 

i ©ffltccfct), y v^frzv-yw&mfr. y 
£ y 7^5fifr* s ?i|»jti5 0 y y 

J*«ffi«» F A F * 'J -y -y 7* R S R fc'ttX* 50 
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6 

y-fmc±Z < y->fr6> "J -y ^©SfHT- 

fclxtf, 7x-y7l 1 9Kfe^T, ^JrbMlE^FA 

f tt y - >$jx* •> 7^ r s l mx*v ?mc± t < 

[002 1] -77, X-r-y7l 1 6lC&t?«nK<C&^ 

2 1 fcfc^T, 2«UtffiIE«»F A F*'J -y^fflffl^fl 

FAF*y->«a»aK I L£tt«#»fctSMrlcS'> 
£H£3o CCT\ &«#ffiK I R. K I L«\ &7*>y 
7ffiRSR, RSLtJt«LT+»lC/h*<KS«nT 

[002 2] Xt 77*1 I 8 > l l 9, 12K Ml 

2 2 icts^rmm^tirc^mmmmmF a f xf 

•y7l2 3, l 2 4 K*5^Tg*ffi (flRJaJf % l. 2) 
T*#-K£n, $fc. Xf77*l 2 5, l 2 6t6^T 
ffi'NI (0(*.(& 0. 8) Ttf-KStlS. cntcto 
T, f5J 63&»©BBt <t ? T£iBJ**tIE«» F A F US 

- y >y ^xtt*-/<- y - &3 c ttwih^n*. 

[0 0 2 3] ant, wabfcU -y^iJx+-y7aR s R 
U - y 7** R S L tit? L < , S fc, U >v ^fflij 

«#*K I RfcU K I LlifL<?ntfe 
9> C©J:3ft7-f-K/ , {-y^$jiaJt*J»KJ:oT, 35 
«IJ:bMiE^SJ(F A F{iS4 (A) KijVf «fc5fcg»U 

fi^s^Otttt, aiaffiji«jtifi«»c«ti#«n*. l^l 

±^tcti> ffl^StS«Jt*Wffi«it J: t) 'J -y ^fc4« 
t^7tttii3>/^-^ i 2Kfc^TS*£W-f -5fifii{fc7k 

[0 0 2 4] *7n-ff-m, mi7P-f-v-h 

x>y7°2 0 UCJs^T, ras-t>-y-6fc«fc»)Mtt*tis 

=tc««|3>^-^ 1 2 0jatT*raa (0ij^tf5 5 0 

Sn5WcttXf77"2 0 2 lot*, XD7 

■b^-y-1 7tJ:t>«im?n57D'y H;l/#^STAA<0 

y*-z 1 2tcfe^T^tfbi<*^4LT¥rt'\jjftA-r 
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[0 0 2 5] *7P-^^-hT'«, Xx-y72 0 3lC 
*5^T, X73>X^y5 L {C,i;yx73>'tf{t®jLT^ 

Xxy7205£)§^ flftKBMAtfl. 2£$n, 
7T-y72 0 7K*^T» ftf^Lfc® 1 7n-ft- h 
KfetJ«>J->»j«^fiK I L{± % ^<7)$JW<IK I L s 
(COfilig 1 7n-ft- hfc&itSU vf-jWHftflt 
K I Rfc«L<HJ£*ftTVS) tCO«»K^S»J 

[0 0 2 6] -TV, Xf772 0 3£fctt3W*f*tf|£ 
T772 0 6 Kilt*, «»Kt4mfcTl. l££tt, X 

T77*2 o 7icis^T>)->mmftmK i L^sa^n 

So *LT, C(0'J-^ffl®^lK I LA^17D-f 
[0 0 2 7] XT772 0 1 t43tt*W»fA^S3£ 

ffiftKtt 1 fcSft, XT772 0 7Kfe(/">TU->ftlfl| 
»ib k i l «vtti * n 5 , C 0«tt y y ^ffllJQ^a K 

«»FAFttH4 (A) K*-r«fc9fcSaftf S. Sfc, 
^T77*2 0 2Kfctt*«BWS5E*n*ll#»Ctt, HPf 

[0 0 2 8] C<9<fc?£. H7C«lttt3>/<-^ 1 2^i« 
l"Pa54«7-fHM»Ktt, 'J K I Lfi 
*# <£nS£A6{C, SMUtMiEM F A F »H 4 

(b) tc^-ri^tc^ijL, ii^iajiBttttaaisjajt 

>AWLT^ftithlf, ftftK (=1. 2) £«fcoT 

y->fla«»ftK 1 L«jt««*(Hu:**<*n, 
t<toT> iia^^it^aiiitcaii^jtioy-^ 

[0 0 2 9] -73, x73>#fl#LTVfttf, ^<£>*f 
'J - >»J«»S K I L £J±i&M*ilI{;:*£ < -rs 
«Jt«f$T?»C=>xtt«3>/<-*l 214, Oz XhU- 

^*©BWiff<$T»**sf*-r5«t5K45o mm 
«ny->ffly«i»fflK 1 L*yy*-flttB#»K 1 R£H 

tf'J-y =7clittl3^<-^ 1 2CDil7tftffl 

y B^tsns c *»(ffci*tn*n« c ttc&s 0 
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[0 0 3 0] Kot, #7D-7+-M?{4, X73> 

*HW»LT^*«ttt, ff»Ktti. ii:?n, y-> 
mmftm k i l ttiasw^ic** < sns * 3 ic&o 

TVS. Tftt>5, B£*a9Wttt, i73yo5pftii 
*£%5 i^jfittfltft 5 , #Xfp<D&#j|8iSifi*ffi; 

So 

[00 3 1] *7 MC43t,>T\ JSffiAffifciS 

/< 7 - X f 7 y > yx«: # £ coff 

[0 0 3 2] 06 fi, SHW»fflK:||jg«n*a3 7a 

73 0 3{C?5^T, X7a><Dftm*$m?ZKt>t) 
ic, x77D-7<-^3{cJ:y^ai?n5©MaQA'ji 
#Bf<D7-T KMRftSQ n W±T?a&a^S^*«PJ»f«n 
So CCWW^^nS^rttt, X-r>y73 0 5tti 
^TtHRKBl. 2£^n, Xf7/3 0 7KJB^TU 

k i L*wtH?n« 0 ^ntccky, y-> 

[0 0 3 3] -77> Xry73 0 3 ictstf Z^mtf^fe 
^n§Bf{C(±, Xr<y73 0 6 Kit*, 0 7lC^-T^l 

vy7 , fr6K««Qts^t«»K*tt^"r5. com 

lV>y7T'«, «»K»4, !R«aQ*^Sifl. 2*^ 
61. 0(Cjfi-^< e t9^iS^*nr^S o ^ctc, Xr-y 

73 0 71C*5^T, COJ:3tc^$nfc^SK(cScJ 

ty->ua^MK i Ltfsmsnso 

[0 0 3 4] ^mc<ty x H7rft4^3>y^-^ i 2A^Sf 
?ST-fe5*SM7-r K;UBftct5i,>T, KjSS3b^i/->Si!y 
K I L«/jM(itC7vt<?n, ftjUltf^^ 
S^S^«2^«SII^Jt»cjS^l*ffitf|!iJ»*ti 
5«t-5K:ftoT^5. -T^:^^, S-&SC^«SJttt» UBS 
il«7^ K;l/Bfoy->^g^ffi^ Rftfttf^triBg 
9!ll3aSJt*a*«:t^Kll^t< y yf-fk*nfci« 
fflfcSS«nsfc46K, RTflgs&K O SMft^ttUt J: ») U — 
>HUcMW*nT«ft7|(jR^»4 Lit < ft* £«lc, « 

«*xtp©**jiteRa<o«jjo*iBii:u» mammas 
[oo35] is^ mmttmmcnmznzm 47u 

74 o 2ioo^r, mtEvmww&vmwT'f k/w»t? 
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•y:/4 0 3tCiI# v x77n-*-*3K4oTSl?£© 
[0 0 3 6] %IC, Xf774 0 5lCfcl^T, ^U<D7 

%.mmmm i Q^mHsn*. xf7^4 o 6t-«, c 

OBHRfilMStffl I Q tlW* 0 9 M^TH 277 7> 6 
&&K£ft£-f 34-5£&c>T^.5„ COmzwTT* 
tt, ftftKU, I Q*<BtS« I Q n£M*. 

5t> MiaSffil Q 1. 23^6 1. 0 

»J«#flK I LiWlUSnS, ft*, Xr-^4 o IX 
tt 4 0 Z^ttm^^MifS&tMtfiCtt. 7.x>y 
74 0 4t45t^T«»Ktt 1 titl. *<D&, Xf-y? 
4 0 7fcS^T»«a«JMn QttOt'J-ty K^tlS 
4 5lC&o"Ct^3 0 

[0 0 3 7] *nfc±t>, H^fefei&n i 2#K 

fflT*»S«B87'f KWfcfci^T, tftjUHHIMfl^jg 

SK I L(i/MIK:*£<;£ti % »a»ffl3HB*^ti/^s 

aSS£j&J*4 t) U-^fl!lfc:iPJ»«nTHtft*jR*^L 

[0 0 3 8] £C>lC, taaoa3 7o-^-y-ncjt« 
S?*B*OH|?ifi< $ T»l»*BfK-r & Cfcttft^ COD 

[003 9] ilOli, BJI2t9S/Hfc!S«Sft;53 5 7 
Xt775 0HC^T, 31 1 7P- Mc 

y y rmmftm k i r *mbt ztcvxom z mm 

K 2*4 1 £$tt§„ ^tC, XT775 0 2Cfi^T, S 
K-b>-9-6(cj:»)tttB^ti«H7cMiliri>/^^ i 2<D 
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5Xn»y h;l/£mfiTA#0 (£BH) T*&5*\ T&fc 

[0 0 4 0] C©iSJW*«1tS?n.*«ft{4 % Xf775 
10 0 5lCfc^Ty$ffl0{C|g££nT^37^F#l 

5 0 6lCittr o Xf-y75 0 6T'li, !gl70-^-v- 

K 1 » 1 . 2£$tt, XT'^SHt^T, U 

->»j«»fio«i)iB<iK i l s icm i i wmnz 

tl, 'J -y^llia^SOUMWfiK I R s 

^ft^n, y k i Latfyyf-iwa 

#1K I RtfHtHStu mi 7a-^-^-hT?^ffl$n 
5„ CCT\ y->«|«»fiO«J»!fltK I Lsli'Jy^ 
20 <IJ«#fi<7)MM8K I R s fc3¥L<R3£*nTV5. 

[004 1] mimmK nil. 2?m2mm 

<$n, 3SKJttlIEft»FAFfctB4 (B) lc*t£5 

[0 0 4 2] -77, HTcfefe&n://*-* l 2tmUTli 
30 5 0 8ttil,>T, 77i?Ftf 1 T'fcSA^frtfWWfSft 

5o c<oww*«it^*ns^, -rat) -5, mmimvm 

^RfflKJt* 'J - > t L ^cBf tcx7 n LX^fc 
*&t(4, Xx-yysOQtCji*, *7>hffinAMfc 

tttiAn^nSo xf7 75 i otctj^r, 

^^tnXXy-yf5 1 1 IC'MtSo 
[0 0 4 3] Xf77"5 1 1 T*f±, %2&mmx.l£ 
40 1. 2t2tlZ>rcibK, Xf77"5 1 4fCfet,^T, U -y 

*ffli«*»K i R«tjA^t<*n, sautiiiEftftF 
AFfii4 (o ic*?£oicm®tzrct!>ic. 

5JC5S:oTl^ 0 ^n(C4!5, d<DB#tcti % Hfcttjin 

1 2«o 2 x h v-i/mh<owm.< zvmm 
[0044] *it % m$kimtfmmztircimcmm' i 5t 

50 itLTm^^fMliiSbfc^KH:, Z^cfi4^n>/^-^ i 



11 

•y75 1 Ot**t««ihWlr!ESn«fc, l 
2{Cjfg#, 77^FA^0{C'J-t-y h$tx5o *IC, Xf 
v7*5 1 3t^T*!» F-fflntf OlC'J-fc-y h£nT 
^7/5 1 4 fCilti-o C Sl«»tt7f7 

0 1 T* 1 fcSftTI^Sfci&fc:, 'J->W|K I LS 

tfUv^flwia^fiK i Rt4*n^n«j«Hffifc«n» gas 

Jtl*iEft»FAFfiB4 (A) KijVr.fc 5 Sfc 

a, -Ttmm^y^-z 1 2 }c»®*nT^5ig^att 

0T'&3 fc*K, Xf7/5 0 8Kt5lt5W»f*<g^J 

xf7^5 i 2£ii#, B&K3^uaiftgjira 

[oo4 5] 01 ni, mmttmmicnm$ft%m6 7 

y 76 0 4 [ctS^X, 3-T^iy<DftMmmirZ>ftt>K> 
tc, x77D-*-*3t<fc^a}2n-59&mfflQtfi§ 

5 0 C©spJBffA'HrS«n««ffctt» Xf7 7"6 0 
^T77yFtt l ££ft, $fc, C<QfiJ»r#§£Sn5 
l^ttt j e©S$xr-y'7'5 0 6fi:jl* % ^lftKli 
l. 2££ft3 0 C<7)<J;-3ICLT, 2g57d-^-h 

©v>y7°fC*5^T, Sg2&&K2{4, »«iBQ#3^S 

[0 0 4 6] ^ntcj:o. mmtmvwmTj h«ic 

TV HVl/Bf ©iHKfttf Z ij -y ^tM^l K I R a 

ftjjttiaaisttsjtj: t) u f-ftafliflncsjwsnsfcii) 

&gU±k: 'J v ^tc $ ft 3 c t f44 < „ c <db#{cH$?4 
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Hf sftfrOE, xttcnicin^T, 01 3 4 
[004 7] 01 4(4, mmmmicnmti5m7 7 

^T©*«TlcWH"r*. ^7n-^+-hT*{4, Xf 

7 T77"7 0 4ti5l->TX77P-^-^3tJ;»3©^ 
fiQ#jffl££ft5„ *C, Xr77'7 0 5fC*Jl^-05m 

fia^fiiiQ^ea^n, 7r-y77 0 6ic:fc^Tigi 

«»K 1 ttWAtf 1 . 2 U->fl!|«»«K I L 

< sng^a^flsjt^aji^jKjtj: 0 o-y 

20 [00 4 8] -77, ®mTJ K/M»<»7 LTUffifgiSBf 
£45£, XT7 7'7 0 7tC*3t,>T^1^8!(K U4 1 i: 

7--y77 0 9tCit#, *W5ljt^^SRlf^B#ra<Dra, X 
x-y77 1 Hcfcl^T, 01 5E^-rm5v-y7A^^ 

5V<y7tC*5^T, m2^3SK2(4, ^l^gffi I Q 

^m^fit i q n zmx. wnmrnmrn i q# *t < 

30 [0049] zti\c* mm$m%frc>¥f\fe\%mv 
v-rmmftMK i Rtewmfz&mnmi q*^ 

1 1 s if nBJt*^ma«it «k o y >y g^® 
«j±ttaafts«sit j: o >j >y ^ae^ffiicsijffli^nsfcto 

E, »KSn;fc»**^JlliicjtttijS-e» SjR»ft«JO+ 

jSSBW±IC 'J -y ^tc^ns C 144 < , C <DB#{ca»4 
[0 0 5 0] *7P-^^-httJt>T, aBBr-ChVl/ 
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